A live bird-parasitic fly, Carnus hemapterus Nitzsch, was retrieved from the external ear canal of a 74-year-old Japanese woman in Yokohama City. Her chief complaint included odd sensation and recurring pain in the right ear. Otoscopic examinations revealed many red spots inside the ear canal, suggesting sucking by the fly. To the best of our knowledge, this is the first case of invasion by this fly species into the human ear canal outside Hokkaido.
Introduction
In the field of otolaryngology, cases of foreign bodies being found inside the human external ear canal have been frequently reported (Matsui et al., 1996; Nishikawa et al., 1992; Yuta et al., 1992) , with invasions by insects of a wide variety of orders and/ or species being relatively common (Ohkawa, 1979; Ishikawa and Omata, 1998; Wada et al., 2003) .
In most cases, insects entering houses at night on being attracted to light or those residing inside houses accidentally invade and are found as foreign bodies in the external ear canal (Ohkawa, 1979) .
Carnus hemapterus Nitzsch is a small-sized fly known to parasitize the nestlings of various species of birds. C. hemapterus is widely spread along the Palearctic regions, United States, Canada, India, and Japan (Bequaet, 1942; Grimaldi, 1997; Matyukhin and Krivosheina, 2008; Brake, 2011; Iwasa et al., 2000 Iwasa et al., , 2008 . In Japan, C. hemapterus was collected from the nestlings of Corvus corone in Nagano Prefecture and from the nests of Eurystomus orientalis in both Tottori and Hiroshima Prefecture and of Dendrocopos major in Hokkaido (Iwasa et al., 2008) . In Europe and the United States, many hosts have been reported, including Tyto alba, Upupa epops, Falco sparverius, Sturnus vulgaris, Merops apiaster (Bequaert, 1942; Liker et al., 2001; Petrescu and Adam, 2000; Valera et al., 2006a) . It is recognized that the larvae of C. hemapterus are saprophages and develop in bird nests, excrements, and dead organisms. After completion of the three larval stages, they usually diapause for several months and emerge as adults during the following spring. (Amat-Vallero et al., 2012; Valera et al., 2006b) . Iwasa et al. (2000) reported the first case of C. hemapterus Nitzsch invasion into the human external ear canal. Later, Iwasa et al. (2008) also reported a case of a woman who presented dermatitis caused by the fly species. Both cases were reported in Hokkaido, whereas no such cases have been reported outside Hokkaido.
Case Report
On May 22, 2018, a 74-year-old woman visited the neighboring Ear, Nose, and Throat (ENT) Hospital, Sakae-ku, Yokohama City. Her chief complaint was recurring pain in her right ear. On the morning of the day before the visit, she experienced an odd sensation inside her right ear while she was on the third floor balcony of her house. She then experienced recurrent pain in the right ear and consulted an ENT specialist. Otoscopic examination revealed a small, live fly in her right external ear canal and many red spots both in the right ear canal and ear drum (Fig. 1) .
After spraying the ear canal with 8% xylocaine, the fly was removed and her complaint completely resolved within 1 month.
The fly removed from her ear canal was identified as a female C. hemapterus Nitzsch (Diptera: Carnidae), having a blackish-brown body with a 1.3-mm body length (Fig. 2 ).
Discussion
Infestation of C. hemapterus to nestlings in Europe and North America begin during mid-May and continue until the end of July (Capelle and Whitworth, 1973; Kirkpatric and Colvin, 1989) . Iwasa et al. (2008) suggested that in spring, adult flies disperse to new bird nests from old ones. In this case, it was assumed that an adult fly, which newly emerged in spring, accidentally invaded in the ear while searching for a host.
Adult C. hemapterus flies are parasitic to various bird species and feed by sucking the blood, epidermal cells, and skin secretions of nestlings (Grimaldi, 1997) .
Both winged and dealate forms of adult flies have been collected from nestlings, with the dealate forms being more frequently observed (Bequart, 1942; Capelle and Whitworth, 1973; Iwasa et al., 2008) . Adult flies typically lose their wings once they find a suitable host (Iwasa et al., 2008; Amat-vallero, 2012) . Capelle and Whitworth (1973) reported that the female dealate fly can be distinguished by an expanded abdomen with eggs, and Iwasa et al. (2008) suggested that ovarian development starts once the flies lose their wings. In the present case, both wings remained and the abdomen was not expanded, probably due to ovarian underdevelopment.
Limited information is available regarding the dispersion of C. hemapterus in Japan. Although Iwasa et al. (2008) reported on the infestation of C. hemapterus on nestlings of avian hosts, its distribution, habitat, and life cycle remain unclear. In this case, many red spots observed in the ear canal were supposed to be due to the biting of adult fly for sucking blood. In humans, human dermatitis and sucking by adult flies of this species are rarely encountered. Neither adult flies nor larvae have been found in adult birds (Bequaert, 1942; Kirkpatric and Colvin, 1989) , and adult winged flies cannot fly over long distances (Matyukhin and Krivosheina, 2008) . Therefore, in the present case, it was considered that the fly had emerged from the nest of the birds living in or near Yokohama City. 
